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Abstract 
Flood disaster is one of the problems that could threaten the sustainability of Jakarta. The intensity of major floods continues to 
increase as a result of high rainfall and land conversion as well as poor urban drainage system. Therefore, the city requires an 
increased capacity to face flood disaster. The enhancement of the city capacity needs to be well designed to achieve a state of city 
that is resistant to disaster or what is known as a Resilient City. The purpose of this research is to develop an adaptation model of 
flood disaster prone city resilience to actualize the sustainability of the city of Jakarta. Based on the position analysis results 
using Structural Equations Model (SEM), 4 (four) factors affecting the adaptation model of resilience disaster prone city of  
Jakarta were found, which are spatial arrangement, technology innovation, disaster mitigation, and disaster adaptation. To form a 
resilient city, resilient ways are required. The effective resilient ways to be implemented in the city of Jakarta are the 
implementation of orderly spatial management, the enhancement of the adaptive capacity of society and a dynamic and planned 
urban systems to actualize a resilient and sustainable. 
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1. Introduction 
Jakarta as the capital city of Indonesia is one of the city which is susceptible to flooding (Yoo et al., 2014). 
Flooding and puddle of water occuring in Jakarta become one of the problems of the city sustainability issues 
(Nawangsidi, 2009). Density of undeveloped land and the irregularity of spatial management cause high sensitivity 
to flooding (Woobe, 1999; Brath et al. ,2006).  Floods in Jakarta is not a new issue, Marfai (2013) mentions that 
Jakarta has experienced major flooding since 1621, 1654, 1876, 1976, 1977, 1984, and 1989. A 5 (five) years 
periodical flood in 2002 caused a 5.4 trillion rupiahs worth of damages. The same kind of flood in 2007 caused 5.2 
rupiahs worth of damages (Bappenas, 2007), while the one in 2013 caused up to 7.5 trillion rupiahs of damages 
(Nugroho, 2014). Flood impacts  is likely to increase, a well prepare to disaster mitigation planning, integrated with 
spatial management, is therefore required. Excelent disaster mitigation planning should include efforts to increase 
the capacity of communities to cope with disasters. These things need to be well planned in order to create a city that 
is resilient to floods. 
A disaster resilient city is a city that is ready to face the attacks of all types of threatening hazards (Oetomo, 
2012). Disaster resilient city also has the ability to quickly return to its original condition prior to the occurrence of 
disaster (Godschalk, 2003). The realization of the city’s stakeholders that Jakarta should become a city that is 
resistant to disasters is indispensable to achieve a sustainable city. It is important since Jakarta is the capital of 
Indonesia, which means it has an important role in the welfare of the people.  
The research problem is: flood risk mitigation efforts that have been conducted in Jakarta are still inadequate, 
which can be seen from spatial management implementation that deviates from the plan, and limitations of green 
open space, while the threat of impending floods could potentially increase, so that adaptation efforts are needed to 
increase the resilience of the city through a model of resilience to achieve the sustainability of Jakarta. Thus, a model 
that can be implemented to create a city that is resilient and to support the sustainability of Jakarta is necessary. 
 
2. Theoretical Basis 
Sustainable city is a city that allows all the citizens to fulfil their needs and improve their welfare, without 
reducing the natural environmental conditions or other people's lives in the present and in the future (Girardet, 
2004), while Godschalk (2003) stated that a resilient city is a city that is able to deal with various types of pressure 
without causing chaos or permanent damage at the time of pressure. Resilient City was designed with the aim to 
anticipate, survive, and recover from the impact of disasters. The city will be flexible to various disorders, in this 
case is a disaster.  
According to Mandala (2014), the concept of resilience city is a concept that has a relationship with the concept 
of sustainable development, which is also built on the three dimensions of mitigation, adaptation, and innovation. 
The three dimensions will be explained as follows: 
1. Mitigation is the reduction of risk relative to the object capacity, the object itself in accordance with its capacity. 
2. Adaptation is the self adjustment to risk, which is adapted to the hazards and vulnerabilities that exist at the 
object. 
3. Innovation is the time frame to consider the implementation of new activities in the treatment   of actual risk 
which falls outside the existing capacity on the object, such as creating new technologies to reduce disaster risk.  
 
 
Fig 1. Framework of Resilience of Disaster Prone Cities 
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On the other hand, it is important to note that other efforts are still needed, such as technological innovation in 
the framework.  Researchers propose a city resilience or region framework, which consists of 4 (four) factors: spatial 
management, adaptation, disaster mitigation, and technological innovation. The illustration of city resilience 
framework proposed by researchers can be seen in Figure 1. 
 
3. Methods  
This research uses ex post factum design with the quality of explanatory research. The results of further research 
paper developed into an appropriate model to form the city that is resistant to hazards (resilient city). The research 
approach is quantitative, and the method of survey research conducted to obtain quantitative data from 
questionnaires and qualitative data from interviews. The research objective in this study design is to describe the 
causality relationship between adaptation variables of city resilience against flooding for the sustainability of cities 
through hypothesis testing. 
The study was conducted in Jakarta, covering 5 administrative districts in each area, they are Penjaringan in the 
North of Jakarta, Cengkareng in the West of Jakarta, Tanah Abang in the Centre of Jakarta, Jatinegara in the East of 
Jakarta, and South Jakarta District of Pesanggrahan, which are selected through purposive sampling. The population 
of this research are all heads of families which were affected by floods in the study sites. The sampling method used 
for the respondent was simple random sampling technique, which is taking a member of a sample of the population 
was randomly without regard to strata that exist in the population (Sugiyono, 2008). While the determination of the 
number of samples is based on how big the sample size required to get results that are acceptable to construct valid 
and fit models. 
In order to build disaster resilience adaptation model, there are five latent variables that were measured. In this 
research, the fifth latent variables are in accordance with the framework resilience disaster-prone city submitted by 
the author. The elaboration of these variables can be seen in Table 1. 
The analytical method used is Structural Equations Model (SEM) to obtain a model of resilient adaptation city. 
Selection of this method of models using the SEM is able to explain the relationship among variables that are 
dynamic. In general, the procedure of SEM according to Bollen and Long (1993) includes the steps of model 
specification, identification, estimation, test compatibility and respecification models.. 
 
4. Result and Discussions 
The result of measurement models includes the validity testing of the Standardized Loading Factor value (SLF), 
the reliability of the instrument which is calculated from the value of Construct Reliability (CR) and Variance 
Extracted (VE). Once the measurement model test and the simplification of the latent variables are performed 
against all latent variables research, Confirmatory Factor Analysis (CFA) test is then conducted. This test aims to 
reconfirm latent variables which can be further processed simultaneously to study the structural model test stage. 
The summary of the validity and reliability of the latent variables on CFA test can be seen in Table 2: 
The final stage of SEM processing is a test structural model to test the research model in which the result of 
hypothesis is either received or refused. Image structural model test results consist of 2 (two) types of result, which 
are (and can be seen Figure 3): 
a) Based on the T-value for hypothesis. 
b) Based on the standard value / standardized solution, to find the size of the effect between latent variables in the 
study hypothesis. 
Indicator Goodness values of Fit Index (GOFI) latent variables in the structural model test are reused to prove 
that the research data is able to support the existing model. The test result of structural models concluded that all 
indicators show a good fit. Based on the research data processing, the results of the research hypothesis can thus be 
described in Table 3.  
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In accordance with the results of hypothesis testing conducted, from 7 hypothesis there are six accepted 
hypothesis, and one rejected hypothesis. Therefore, the path or Resilient Way (RW) is as follows: 
1) Spatial management (PR) Î. Disaster mitigation (MB) ÎAdaptation (AD) Î Resilient City (KK) 
2) Spatial Management (PR) ÎAdaptation (AD) Î Resilient City (KK) 
3) Spatial Management (PR) Î Information Technology (IT) Î Disaster mitigation (MB) ÎAdaptation (AD) Î 
Resilient City (KK). 
Among the three path formed, the 2nd path is considered the most effective with the current condition of Jakarta. 
Spatial management is an important issue that must be performed first, followed by adaptation measures both 
structural and non-structural, including the development of society. Technological innovation is also one of the 
important actions to be carried out in achieving resilient city; unfortunately it is an action that Jakarta is not yet 
ready to take due to the required time to carry out the development of technological innovation. The research result 
of Conceptualization of Adaptation Model of resilient city disaster prone in Jakarta shown in Figure 2.  
 
 
 
Figure 2. Conceptualization Of Adaptation Model Of Flood Disaster Prone City Resilience In Jakarta 
 
 
Based on the adaptation model of resilience disaster-prone cities that have been built, that can be taken a 
function to form a concept of disaster-resistant city.  Functions that are built are as follows: 
 ADITDMSMfRC ,,,    (1) 
where: 
RC = Resilient City 
SM = Spatial Management 
DM = Disaster mitigation  
IT = Technological Innovation  
AD = Disaster Adaptation  
 
 
 
 
 
 
Legend : 
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Based on these functions, it can be seen that the City Resilience is the dependent variable that is affected by 
spatial management, disaster mitigation, technological innovation and disaster adaptation. Thus, the following 
strategic steps are required to design a resilient city: 
1. Integrating disaster-prone areas, evacuation routes, and places of refuge into the spatial management plan. This 
principle can be done through geo-hydrological mapping as a decisive criterion in carrying capacity (Pratiwi 
and Koerniawan 2008), the mapping of risk zones prone to disasters, as well as the identification of evacuation 
paths as a path to the location of evacuation for flood victims. Spatial management has a major role in this 
regard. Non-structural mitigation efforts for flood disaster is carried out through the implementation of spatial 
management controlling policy. The primary land utilization strategy is to avoid disaster-prone areas as the 
most effective disaster mitigation method (Pratiwi & Koerniawan, 2014). 
2. Adopting the principles of disaster mitigation. Efforts to apply the principle of mitigation is an important 
element in disaster mitigation that is dynamic and long-term (Rijanta, et.al; 2014). One strategy towards citiy 
resilience are the implementation of disaster mitigation in a planned, systematic, thorough, and dynamic 
manner in responding to the threat of flood hazard by proactively involving all relevant and concerned 
stakeholders.       
3. Developing technological innovation for disaster risk reduction. In order to design a resilient city against 
floods, the development of technological innovation becomes an essential component (Mandala, 2012). 
4. Performing a planned disaster adaptation (autoplastis) dynamically and sustainably. According to Carter 
(1991), the concept of disaster mitigation should be carried out with a comprehensive approach covering the 
whole cycle of disaster mitigation, namely prevention, mitigation, preparedness, response, recovery, and 
development related to the disaster. Adaptive behaviour of society to respond to environmental change, 
particularly in flood-prone areas are needed as one strategy to reduce the risk of disaster. Interventions that can 
be done regarding the human system ranging from development planning, spatial management, and natural 
systems with the rehabilitation and conservation of ecosystem (Pratiwi, 2009).  
 
4. Conclusions 
Disaster-prone city resilience adaptation with studies in Jakarta is influenced by four (4) factors, namely spatial 
planning, disaster mitigation, technological innovation and adaptation. The most influential factor among them is an 
effective spatial management, that acts as a leverage to the resilience of the city. The effectiveness of spatial 
management factors affects the increase in the resistance of the city, especially those related to spatial management 
control policy, namely the existence of Detailed Spatial Management Plan (RDTR) and Zoning Regulations, as well 
as Building Permit (IMB). Those spatial management control tools regulate the utilization of the space in 
accordance to the applicable spatial management plan. 
The created model is a function of spatial management, disaster mitigation, technological innovation, and 
adaptation. This model is expected to be implemented in order to reduce the vulnerability of the region/city and 
conversely to increase city resilience to achieve the sustainability of Jakarta. 
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Table 1. Description Variable Model of City Resistance Adaptation   
Sources : Processed Data, 2015 
 
Table 2. Validity and Reliability Tests of CFA Latent Variables 
Latent Variables / 
Variables Observed 
 SLF value  >  0.50  Error value  CR**) Value   > 
0.70  
VE***) > Value 
0.50  
Conclusion 
Calculation 
PR   0.98 0.98 good reliability 
PRL 0.99 0.01   good validity  
MB   0.99 0.99 good reliability 
MBL 1.00 0.01   good validity  
IT   0.99 0.99 good reliability 
ITL 1.00 0.01   good validity  
AD   0.98 0.98 good reliability 
ADL 0.99 0.01   good validity  
KK   0.99 0.99 good reliability 
KKL 1.00 0.01   good validity  
*) SLF = Standardized Loading Factor; where the value of a good SPF> 0:50 
**)  CR = Construct Reliability; where CR good value> 0.70 
***)  VE = Variance Extracted; where V good value> 0:50 
 
Table 3. Test Results of Research Hypothesis Significance Based on Testing Structural Model 
Relations / Effect Between Latent Variables T value Coefficient 
Standard 
Hipotesa Conclusion Results of Hypothesis Significance 
Tests 
H1 There is a relationship / positive influence 
betwen latent variabel PR (Spatial Management) 
with MB(DisasterManagement ) 
6.05 0.35 H1 is accepted, the value of t> 1.96, there is a 
relationship / positive influence between PR against MB 
H2: There is a relationship / positive influence 
between the latent variables PR (Spatial) with IT 
(Innovation Technology) 
5.11 0.29 H2 is accepted, the value of t> 1.96, there is a 
relationship / positive influence between PR for IT 
H3: There is a relationship / positive influence 
between the latent variables PR (Spatial) with AD 
(Adaptation) 
6.36 0.36 H3 is accepted, the value of t> 1.96, there is a 
relationship / positive influence between PR against AD 
 H4: There is a relationship / positive influence 
between the latent variables MB (Disaster 
mitigation) with AD (Adaptation) 
2.35 0.14 H4 is accepted, the value of t> 1.96, there is a 
relationship / positive influence between the MB to AD 
H5: There is a relationship / positive influence 
between the latent variables IT (Innovation 
Technology) with AD (Adaptation) 
- 3.28 -0.18 H5 is rejected, the value of t> 1.96, but there is a 
relationship / negative influence of IT on AD and this is 
contrary to the statement of hypotheses regarding the 
positive 
No. Latent Variable Observed Variable 
1. Spatial management  
(PR) 
a. Detailed Spatial Management and Zoning Regulations (PR 1) 
b. Building Permit (PR 2) 
c. Sanction (PR 3) 
d. Open green space (PR 4) 
2. Disater Management  
(MB) 
a. Technical Assistance (training Disaster) (MB 1) 
b. Early Warning for disasters (MB 2) 
c. Post disaster and evacuation  (MB 3) 
d. Insurance coverage in particular disaster insurance (MB 4) 
3. Technological Inovation 
(IT) 
a. Weather modification to prevent flooding (IT 1) 
b. Engineering technology to new methods of flood control (IT 2) 
4. Adaptation 
 (AD) 
a. Knowledge factor and experience of the flood disaster mitigation for readiness to remain at the 
location of areas prone to flooding (AD 1) 
b. adjustments to environmental conditions after the recent floods in areas prone to flooding 
locations (AD 2) 
c. flood control structures such as dams, polders, building water pumps to deal with floods  (AD 3) 
5. Resilience city  
(KK) 
b. Economic Activity (KK 1) 
c. Changes in social life in the community after a disaster (KK 2 
d. Infrastructure (house and surroundings) can still function properly (KK 3) 
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H6: There is a relationship / positive influence 
between the latent variables AD (Adaptation) with 
KK (Security City) 
3.96 0.24 H6 is accepted, the value of t> 1.96, there is a 
relationship / positive influence between AD against KK 
H7: There is a relationship / positive influence 
between the latent variables IT (Innovation 
Technology) with MB (Disaster mitigation) 
2.78 0.16 H7 is accepted, the value of t> 1.96, there is a 
relationship / positive influence of IT on MB 
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